Introduction {#S1}
============

The concept of "flow" or "psychological flow" can be defined as "the optimal experience" that a subject can make. It generally occurs when an individual is engaged in a specific activity with clear goals and high commitment, facing challenges in proportion to his/her skills, fully mobilizing his/her competencies, and dedicating his/her attention to the task. Indeed, flow occurs when the subject is totally absorbed by what is doing and becomes unconscious of himself/herself. In this case, he/she forgets the time that passes, as well as other potential sources of distraction, even including his/her bodily needs.

The Hungarian psychologist Mihály Csíkszentmihályi has developed the concept of "flow", being considered the founding father and the pioneer of the flow studies. His works published between 1975 and 2000 aimed to study the context of appearance and emergence of the optimal experience peak and the structure of pleasure generated. His investigations are generally based on the descriptions of the experiences of individuals who feel this pleasure in the practice of their activity where the intrinsic reward is considered essential ([@B32]).

There are a lot of flow studies, among which we can take into particular consideration the classification of some scholars ([@B40]; [@B3]; [@B2]) who distinguish between two types of flow.

The first approach is represented by the model of individual flow: the group to which the individual belongs is considered only as the context of the emergence of the state of flow. The collective entity to which the subject belongs can have just a minimal effect on his/her state.

The second model is characterized by the concept of group flow that corresponds to the collective optimal experience. This takes place when individuals act in co-presence ([@B21]; [@B40]; [@B3]; [@B2]).

Other researchers ([@B15]) have re-examined, in a comparative analysis, what [@B8] has called "the paradox of work": that is to say, the fact that people experience the flow more often at workplace than during their leisure time. The results found by their meta-analysis do not differ significantly from those obtained for a very short period (only 7 days) among 100 workers working in different occupational contexts and jobs. This could be explained by taking into account the value given to leisure, which is higher so that people tend to prefer leisure, which also correspond to periods of less stress and activation ([@B14]).

Many scholarly researches as well as practical applications have taken place after the introduction of the seminal concept of optimal experience. Flow appears particularly in the school world, impacting on different variables and constructs, from well-being to performance, academic achievements, career expectations and future occupational employment ([@B7]). Indeed, [@B9], in a longitudinal survey of more than 200 adolescents, showed that the student's optimal feeling at school was the best predictor of his/her subjective engagement and how he/she fully used his/her potential. [@B27] has shown how flow can be exploited in order to improve school learning at a higher level, emphasizing the main conditions of the optimal experience including the autonomy, interest and commitment of the learners. Much more, the study of [@B5] showed that subjects who have an intrinsic and self-controlled motivation, under the influence of a "harmonious passion", can have a greater tendency to live the experience of flow in their favorite activities.

In this context, the relation between flow and positive affect often appears in undergraduate students ([@B34]). Furthermore, [@B26] conducted three experiments with undergraduate university students using a simple and interesting on-screen game. They manipulated the flow level by including more or less flow ingredients. They showed that the presence of the main antecedents (commitment, feedback and balance-skill) produced a higher level of flow (pleasure, interest, concentration) and decreased the defensive behaviors.

Given the importance of the concept of flow in educational contexts and milieus, here briefly overviewed, and given that no instrument exists in Arabic language, the aim of the present study was to provide a *trans-*cultural validation of the "Academic Flow Scale" (Flow 4D 16).

Materials and Methods {#S2}
=====================

Participants {#S2.SS1}
------------

The population under study was made up of 320 students (139 men and 181 women) ([Table 1](#T1){ref-type="table"}) belonging to different study sections (beauty arts, law, humanities, economics, sports and physical education, and medicine) of the University of Sfax, Sfax, Tunisia, with a mean age of 22.26 ± 1.86 years. All participants in our study were volunteers, taking part into the study in an anonymous and confidential way. They gave their written, informed consent to be part of the investigation and were carefully and extensively advised about the aim of the study. They were free to withdraw their participation at any moment of the investigation. The study protocol was in-depth reviewed and received the full approval by the ethical committee of the University of Sfax, Sfax, Tunisia.

###### 

Distribution of the study population by sex and study sections.

  **Sex**   **Study sections**   **Total**                                 
  --------- -------------------- ----------- ------- ------- ------ ------ --------
  Male      40                   37          26      21      9      6      139
            12.5%                11.6%       8.1%    6.6%    2.8%   1.9%   43.5%
  Female    58                   65          23      17      16     2      181
            18.1%                20.3%       7.2%    5.3%    5.0%   0.6%   56.5%
  Total     98                   102         49      38      25     8      320
            30.6%                31.9%       15.3%   11.9%   7.8%   2.5%   100.0%

Measurement {#S2.SS2}
-----------

Several questionnaires exist to measure the flow. On the one hand, the [@B31] Flow Scale a self-descriptive measuring instrument, enables scholars to estimate how often a person experiences each of the nine dimensions of flow. This tool can be used for repeated measurements ([@B11]) in order to evaluate the differences in the state of flow according to the activity practiced at various moments. On the other hand, more recently, a flow scale has been developed, based on questionnaires developed in specific contexts such as sports and physical education ([@B19]; [@B18]) and psychology/psychotherapy ([@B12]). Within this field, there exists a French version of the Flow State Scale (FSS) composed of 32 items divided into four dimensions ([@B18]; [@B16]).

Furthermore, there exists a French version of the Flow scale adapted to specifically study the engagement and involvement of students in collective work, and especially how they live the optimal experience (flow) within an educational context. This measuring instrument of the optimal experience (Flow 4D 16) in an educational context was developed by [@B17]. This tool contains four dimensions (each one is consisting of four items) on a 7-degree Likert scale ranging from 1 ("strongly disagree") to 4 ("indifferent") and 7 ("strongly agree").

In our study, we have chosen this scale to assess the academic flow in a sample of Tunisian students.

Procedure {#S2.SS3}
---------

Our procedures for translating and adapting the flow scale (4D 16) validated in French by [@B17] were based on two subsequent translation steps (namely, forward translation and back translation) of this measurement tool, from the original language to the target language (Arabic). This allows the detection of divergent errors and interpretations of certain ambiguous items of the original version during initial translations. Then, we made a back-translation to the French language from versions translated into Arabic.

The translations were done by two teams of translators. Each team was made up of two translators. Their characteristics and personal qualifications are important in terms of knowledge of both the source language and of the target language.

Statistical Analysis {#S2.SS4}
--------------------

Data normality was checked assessing the skewness and kurtosis. To verify the psychometric quality of the construct, the internal consistency was assessed computing the Cronbach's alpha coefficient. Temporal stability of the questionnaire was calculated (test-retest). Predictive validity was tested by calculating the correlation matrix and the Pearson correlation coefficient.

To investigate the factor structure of the questionnaire, an orthogonal *Varimax* type exploratory factor analysis (EFA) ([@B24]) with a principal-component analysis (PCA) was performed on our questionnaire from the 16 items of the tool ([@B19]). The item was retained if the loading was satisfactory, there is to say equal to or greater than 0.40 ([@B1]). The sampling adequacy was measured computing the Kaiser-Meyer-Olkin (KMO).

A confirmatory factor analysis (CFA) of the first order with maximum likelihood estimation made it possible to verify the factorial structure in four dimensions. In order to test the adequacy of the collected data to the theoretical model, it is generally recommended to use several types of indices ([@B38]). Thus [@B35] advise to present at least two indices of adjustment *per* family of indices. These indices make it possible to evaluate to what extent the theoretical model posited *a priori* correctly reproduces the data. The most common index is the Chi-square ([@B37]), which should be not statistically significant. For a further assessment of the degree of fit of the model, we used the Goodness of Fit Index (GFI) ([@B30]; [@B22], [@B23]; [@B38]), as well as its adjusted value (AGFI), which should be equal to or greater than 0.90 and 0.85, respectively ([@B38]). Then we relied on the Root Mean Square Error of Approximation (RMSEA). This index, differently from the GFI, tests the wrong adjustment. It should be less than 0.05 and 0.08 for a good and acceptable fit, respectively, according to some scholars ([@B22], [@B23]; [@B28]), who also suggest to use the ratio between the Chi-square and the number of degrees of freedom in order to distinguish between the "over-adjusted" and "under-adjusted" models. The target threshold generally proposed by [@B6] is ≤3. However, some authors ([@B35]) agree on an acceptance threshold of ≤2. Furthermore, we utilized also the standardized root mean square residual (SRMR), which should be ≤0.10 for an acceptable fit ([@B38]). Moreover, the Comparative Fit Index (CFI), the Not Normed Fit Index (NNFI), the Normed Fit Index (NFI) and the Parsimony NFI (PNFI) are also particularly relevant especially when it comes to comparing different alternative models. NFI value should be ≥0.90, CFI, NFI, NNFI, and PNFI values should be ≥0.95 ([@B4]; [@B38]).

Further, a sensitivity analysis (analysis of variance, ANOVA) was done to assess the impact of age, gender and kind of study on the scores of each dimension of the questionnaire.

Exploratory factor analysis was conducted on a random split-half sample, whereas CFA was performed on the other split-half sample. EFA was carried out by means of the commercial software "Statistical Package for Social Sciences (SPSS for Windows, version 24, IBM, Armonk, NY, United States), whereas CFA was conducted with AMOS (version 24, IBM, Armonk, NY, United States).

Results {#S3}
=======

Quality of the Construct {#S3.SS1}
------------------------

Data were normally distributed in terms of skewness and kurtosis. Furthermore, our results indicated that the scale of students' academic flow ([@B17]) had a good temporal stability (*r* = test and re-test = 0.886).

Predictive validity was tested by calculating the Pearson correlation. The results obtained from the correlation matrix between the 16 statements of the Academic Flow indicated that there was a positive correlation at *p* \< 0.001 between most variables. The coefficient r was between 0.110 and 0.916. For some statements, correlations were found to be good, such as the correlation between Item 12 ("I am not concerned about what others might think of me") and Item 10 ("I'm not concerned about the judgment of others") (*r* = 0.916 at *p* \< 0.01), as well as the correlation between Item 12 ("I am not concerned about what others might think of me") and item 9 ("I do not care what others may think of me") (*r* = 0.911 at *p* \< 0.01). However, there are items inversely correlated, such as the correlation between Item 2 ("I feel that I control my actions perfectly") and Item 8 ("("It seems to me that time passes slowly or quickly") (*r* = --0.135 at *p* \< 0.05), However, there are some coefficients that are small, for example the coefficient of the correlation between Item 3 ("At each step, I know what I have to do") and Item 12 ("I am not concerned about what others might think of me") (*r* = 0.110 at *p* \< 0.05), as well as the coefficient of the correlation between Item 2 ("I feel that I control my actions perfectly") and Item 15 ("This activity is highly entertaining for me") (*r* = 0.114 at *p* \< 0.05).

Exploratory Factor Analysis of the Academic Flow Scale {#S3.SS2}
------------------------------------------------------

The results of the EFA showed that the students' academic flow scale well reproduced the expected theoretical model (in terms of homogeneity of items) with an overall good internal consistency (α = 0.886). Each dimension ([Table 2](#T2){ref-type="table"}) had an excellent internal consistency, respectively, of 0.902 (Cognitive), 0.959 (Time), 0.974 (Ego), and 0.960 (Well-being). The KMO indicated a good sampling adequacy (KMO = 0.842 at *p* \< 0.001). The eigenvalue of the dimension of altered perception of time was 4.23, which corresponded to 26.47% of the total variance whereas the eigenvalue of the dimension of well-being was 3.45, explaining up to 48.07% of the total variance. The eigenvalue of the dimension of dilation of ego was 3.38 explaining up to 69.20% of the total variance. Finally the eigenvalue of the dimension of cognitive absorption was 2.89, explaining up to 87. 29% of the total variance.

###### 

Factor structure of the scale of flow in Arabic language.

  ------------------------------
  ![](fpsyg-10-02330-t002.jpg)
  ------------------------------

(English translation of the items). Item 1. I feel that I am able to deal with the high requirements of the situation. Item 2. I feel that I control my actions perfectly. Item 3. At each step, I know what I have to do. Item 4. I feel like I can control the situation. Item 5. Sometimes time seems to pass differently than usually. Item 6. I feel that time is running fast when I am busy. Item 7. Sometimes things seem to start to run like a slow motion. Item 8. It seems to me that time passes slowly or quickly. Item 9. I do not care what others may think of me. Item 10. I'm not concerned about the judgment of others. Item 11. I am not worried about my appearance. Item 12. I am not concerned about what others might think of me. Item 13. I have a feeling that I am living a pleasant situation. Item 14. My performance of this activity is highly satisfactory. Item 15. This activity is highly entertaining for me. Item 16. When I talk about this activity, I feel a passion that I would like to share.

Confirmatory Factor Analysis of the Flow Scale {#S3.SS3}
----------------------------------------------

Our model had a statistically significant Chi-square \[χ^2^ = 121.542, 96 degrees of freedom at *p* \< 0.05\]. The GFI (0.956) was satisfactory, the NFI was 0.979, the NNFI was 0.994. Furthermore, the CFI was 0.996, the AGFI was 0.938, the RMSEA was 0.029, the SRMR was 0.007, and the PNFI was 0.994.

In summary, the 16-item model showed for all the indices tested an excellent fit to the theoretical model, confirming the four-dimensional factor structure for the Tunisian student population ([Figure 1](#F1){ref-type="fig"}).

![Standardized results of the confirmatory factor analysis (CFA) of academic flow scale (4D 16) in Arabic version.](fpsyg-10-02330-g001){#F1}

Sensitivity Analysis {#S3.SS4}
--------------------

From the findings of the ANOVA, the sensitivity analysis showed that women had a more altered perception of time with respect to men. There was also an age effect on cognitive absorption, whereas kind of study impacted on all domains except for time. On the other hand, in terms of effects of interaction, no significant influence could be detected ([Table 3](#T3){ref-type="table"}).

###### 

Impact of sex, age, kind of study and their interaction effects on the dimensions of the Flow Scale (4D 16).

  **Variables**                  **F**                                            
  ------------------------------ -------------- ----------------- --------------- ---------------
  Gender                         1.458           15.051**^∗∗^**   0.502           0.358
  Age                            2.432**^∗^**   0.347             1.591           1.615
  Kind of study                  2.304**^∗^**   0.437              2.308**^∗^**    2.348**^∗^**
  Gender X age                   0.816          1.924             1.534           1.475
  Gender X kind of study         0.318          1.022             0.769           0.699
  Age X kind of study            1.332          0.509             0.758           0.907
  Gender X Age X kind of study   1.383          1.161             1.536           1.616

∗

Statistically significant at

p

\< 0.05,

∗∗

Statistically significant at

p

\< 0.01.

Discussion {#S4}
==========

The flow as it was conceived by [@B39] as a state of deep absorption by the task and intense concentration of the subject was later conceptualized as a more complex state, a broader provision, and a domain-specific disposition ([@B20]). Over the last two decades, researchers in the field of occupational psychology have increasingly focused on the emergence of flow in the context of work in a wide range of occupations and organizational contexts, including scientists ([@B33]), and teachers ([@B36]).

In this context, the researchers have investigated the flow at work and its determinants, including individual differences ([@B13]), factors related to the working environment ([@B29]), as well as the consequences of flow at workplace, such as significant improvements in the psychological well-being of employees ([@B10]), their performance and achievements.

Despite the richness of these studies on the academic flow, we noticed an absence of work on flow among Arabic-speaking students, which has encouraged us to perform a *trans-*cultural validation of the scale of the academic flow of [@B17] in Arabic language.

Our results suggested that the Arabic version of the academic flow scale is a valid and reliable scale for assessing flow among students from different academic sections and both sexes. The results here presented indicated that the scale of assessment of students' academic flow ([@B17]) had a good internal consistency and temporal stability. These results corroborated those found by other scholars ([@B25]; [@B18]; [@B20]).

In addition, the results of the EFA showed that this scale well reproduced the expected theoretical model (in terms of homogeneity of the items) with an interesting internal consistency for each dimension extracted.

Furthermore, the results of the CFA showed an excellent fit to the theoretical model, confirming in a satisfactory way the four-dimensional factor structure in a population of Tunisian university students. However, the CFA presented also some error correlations (namely, between e6 and e8, and between e13 and e16). This could be explained taking into account items formulation and, mainly, the overlap in their content.

However, our study is not without limitations. The Arabic-speaking world is quite vast and culturally different, therefore limiting the investigation to Tunisian subjects could influence the general extensibility of the results. Furthermore, only a sample of students from the same university was studied, even though from various courses and studies sections. As such, future studies are warranted to replicate our findings in a more statistically robust way.

Conclusion {#S5}
==========

The objective of our study was to *trans-*culturally adapt and test the factor structure, internal consistency/reliability, predictive validity, and sensitivity of the "Academic Flow Inventory" (4D 16). Our results showed an excellent internal consistency, a good temporal stability (test-retest), a good correlation matrix, good EFA factor loadings, and excellent CFA fit indices. Moreover, the sensitivity analysis investigated the impact of some variables (age, gender, kind of study) on the domain scores. All these findings enable us to conclude that this scale represents a good psychometric tool that can be used to quantitatively assess the academic flow level in a sample of students in the Arabic-speaking world. However, given the above-mentioned shortcomings, future studies are urgently needed, employing more heterogeneous samples from other Arabic-speaking countries and exploring the relationship of the academic flow with other psychological variables and constructs, especially those related to academic achievement, career expectations and future occupational employment.
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